Exposure levels and cytochrome P450 1A2 activity, but not N-acetyltransferase, glutathione S-transferase (GST) M1 and T1, influence urinary mutagen excretion in smokers.
We investigated the polymorphic enzymes cytochrome P450 1A2 (CYP1A2), N-acetyltransferase (NAT2), glutathione S-transferase (GST) M1 (GSTM1), and T1 (GSTT1) in relation to cigarette smoking-associated urinary mutagenicity detected on YG1024 Salmonella typhimurium strain with S9 mix in 97 smokers. In each subject, cigarette smoke intake was checked by analysis of urinary nicotine plus its metabolites. NAT2 and CYP1A2 phenotypes were determined by the molar ratio of urinary caffeine metabolites detected by high-performance liquid chromatography, and GSTT1 and GSTM1 genotypes were determined by PCR. An increase in urinary mutagenicity was significantly related to levels of exposure to cigarette smoke and CYP1A2 N-hydroxylation activity (linear multiple regression analysis t = 4.51 and P < 0.001 and t = 3.09 and P = 0.003; F = 6.31, P < 0.001). Urinary mutagenicity was significantly higher in CYP1A2 extensive metabolizer smokers (n = 49) than in CYP1A2 poor metabolizer ones (n = 48; 2176 +/- 1525 versus 1384 +/- 1206 revertants/mmol creatinine, Mann-Whitney U-test, z = 2.65, P < 0.001). The highest mutagenic activity was seen in subjects CYP1A2 extensive metabolizer/NAT2 slow acetylators (n = 29) with respect to the other phenotype combinations (n = 68; 2392 +/- 1660 versus 1525 +/- 1238 revertants/mmol creatinine, Mann-Whitney U-test, z = 2.37, P = 0.017). NAT2 acetylation activity was slightly but inversely related to urinary mutagenicity, and the association was not significant. No effect of GSTM1 and GSTT1 genotypes in lowering (detoxifying) urinary mutagens was found. The significant enhancement of urinary mutagenicity associated with increased CYP1A2 activity, as already seen for diet-caused urinary mutagenicity, allows for many analogies between the process of mutagen formation derived from cooked meat and that from cigarette smoke condensate. In conclusion, the intensity of tobacco smoke exposure, modulated by CYP1A2 activity, is the major determinant of mutagenic urine among smokers, whereas GSTM1 and GSTT1 genotypes have no influence on this biomarker. This study suggests that CYP1A2 should definitely be determined in future studies involving urinary mutagenicity in cases in which smoking is a factor.